The Headquarters, United States Air Force pommand and Control 
System (473L) is hot a conrimand and control system in the sense of the SAGE 
System. It is, rather, a highly sophisticated planning and nnariagenient system. 
473L has been designed and programnned by the International Business Machines 
Corporation (IBM) under contract with the Electronic Systenns Division (ESD) of 
the Air Force Systems Command, and under the operational guidance of the 
Systems Division of the U.S. Air Force Conanniand Post, Headquarters USAF, 
in the Pentagon. 

System 473L has one basic func'tion, to assist the nneinbers of the Air 
Staff of Headquarters, USAF, and higher authority in the planning for , and the 
monitoring of, military operations involving U.S. Air Force personnel and 
resources. The Air Staff Officer is therefore the "user" of 473L. It is heWho 
has stated the requirement for data in the system and for programs to na.inipu- 
late this data. With this as the primary nnission of 473L, all systems design 
has been oriented toward the user, the Air Staff Officer. It must be noted that 
this Air Staff Officer is not necessarily computer oriented, usually has no 
computer background, and does not have time to undertake any extensive train- 
ing in the utilization of a computer system. This then leads to the fundamental 
concept of 473L. The systenm must permit the military sta.ff officer requiring 
data within the systenn to interact with the computer and its data files, directly, 
without the assistance of a systems speciaiistj with a mininriuna of training. 
In 473L, the staff officer has this capability. 
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The heart of any command and control system is its data files. They 
must be complete, current, and accessible. In automating a command and, 
control system a nucleus of mandatory programs must first be provided. 
These are a systena control program package, a file maintenance progranr; 
package, and a data retrieval and manipulation program package. Once this 
nucleus is completed the system may grow to solve the specific problems of 
the user. / , 

From the standpoint of the user, only the means of retrieving and 
manipulating data is important. In the 473L System this is provided by the 
Query Language (QL). The phrase "Qiery Language" is used to identify the 
nnethod of communication between the user or system's operator and th'2 data 
base or system's files. This method of communication is appropriately called 
a langu3.ge because it possesses the necessary characteristics of a language, 
i. e. , it has a vocabulary, a grarnmar, a syntax, and a punctuation set. 

The particular QL discussed in this paper represents a second genera- 
tion of the 473L Query Language. The entire 473L Systerh has been designed 
and imiplemented using the"incremental growth" concept (Figure 1, pa;;e 3). 
The original QL was implemented on an IBM 1401 system over two yea''s ago 
during the "Operational Training Capability" (OTC) phase. The entire: C)TC 
system was upgraded to an IBM 1410 in June 1964. The second generation of 

473L is scheduled for the end of the 'iummer of 1964 with the installation of a 
Librascope L-30!)5 system in the Gommand Post. This second phase of 
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development is called the "Initial Operational Capability" (IOC). The develop- 
ment will now continue through a third phase, the "Connplete Operational Capa- 
bility" (COC) which is scheduled for completion in nnid-1965. 

During the time the Query Language has been in actual operation in the 
OTC phase of 473L, it and the users were uhder constant evaluation. This pro- 
vided invaluable knowledge and experience to the designers of the second 
generation language. Four of the pirimary areas in which this experience 
influenced the design of the present Query Language are: (Figure Z, page 5)* 

1. FILE STRUCTURE: 

Tlie files in the OTC system were set up in parallel and the language 
was designed to operate solely oh parallel files. Although this made short data 
retrievals extremely rapid, it created a very time-consuming file maintenance 
procedure. A parallel file is one where all values for individual propertieis of 
the file are stored together, as opposed to a serial file where individual values 
for all properties of the file are stored together. In the IC 3 system files are 
serial-parallel. 

2. LANGUAGE SIMPLICITY: 

The OTC language made extensive use of special symbols, i.e., 
asterisk, slash, brackets, etc., to communicate meaningful information to the 
computer. Experience proved that these special symibols not only made the 
language more difficult to learn, but also reduced one's ability to remain pro- 
ficient in the language. In the current QL almost all special symbols have been 

'i'E'igure 1 has been deleted. 
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PRIMARY AREAS OF IMPROVEMENT GAINED 
THROUGH OTC EXPERIENCE 



o FILE STRUCTURE 



o LANGUAGE SIMPLICITY 



o USER'S LANGUAGE REQUIREMENTS 



o COMMON PROGRAMMING FUNCTIONS 



Figure 2 
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removed and punctuation is utilized in a nornnal English manner. In addition 
the organization o£ the statements has been chahgedi to a more English-like 
structure, thus more closely approaching the ideal man-machine relationship. 

3. USER'S LANGUAGE REQUIREMENTS 

In OTC we learned that there are in reality three classes of users. 
The Air Staff Officer, who requires a simple straightforward language; the 
data control per sonnel who, through daily use, readily rhasters the language; 
and the system programmer to whom the degree of difficulty is secondary to 
the power of the language. The IOC language is therefore designed to ensure 
t:hat language complexity is a function cif the complexity of the requested action. 
This means that the Staff officer, desiring a straightforward retrieval, must as 
a miiiimum. know only a subset of the total Query Language. 

4. COMMON PROGRAMMING FUNCTIONS: 

During the time that 473L has been operational, many data rranip- 
ulation functions have been identified as being c6mmon to all operational 
capabilities. That is, they are utilized consistently in the pre cessing of i tored 
data by system operators and system programmers. Examples of this are 
searching one data file and using retrieved da.ta to search a second file; search- 
ing a file to accumulate totals of data within the file, etc. Whenever possible, 
these comrrion functions have been included in the capability of the current 
Query Language, 
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.i.iiluM it;'* 9 9 stated that a data retriieval package was ia mandatory pa 
o lilt- micitfii;. of a command and control system. This statement, jperhaps, 
r (|ii.i»cs HOtYu* justiHcation. There is a conrimohality in cpmrriand and control 
: r: I. i is, i o{',ar dl r; r>s of the level of cominand, which sets then apart from 
n:c).'it other information processing and retrieval systems. iThia connmon fj.ctbr 
i;: the inherent instability of the data files. Any command and control systr.m 
J vriuiii'H an extremely large data base. This data base is highly dynamic 
bo'cauiu- ol the nature of command and control itself. I)ata must be current, 
(Jieretore all files are constantly being updated. In addition thi requirement for 
pirticular data is constantly changing, thereby requiring files to be added, 
expanded, restructured, and deleted on a continuous basis^ 

This data base instability therefore generates tvvo requirements in a com- 
mand and control system whichmuist be satisfied. Thereniust be some tool 
itvailabie to the system programmer which permits him to ace jss data without 
tyirif^ his prograni to the data files as they exist at that point in time. Secondly, 
tJiere must be a means of retrieving and processing data from the instant it is 
Iw.-Kk'd into tlie system data base, without waiting for a new program to be 
ili'.^np^tic.d, cA)diu\. and debugged. These two factors generated the requirennent 
ior t!,sr Query LaJiguage, and the Query Language mieets both r jquirementt-. 

I'o establisn a basis for discussing the various elements of the QL, a 
;jarnp]e fictitious file has been constructed (Figure 11, page 31). This sanriple 
has been simplified and although 473L file structures per se will not be 
explained in detail, a few features must, however, be discussed. 



The 473L file structure is essentially a serial-parallel type. It is serial 
in the sense that all properties, or attributes pertaining to cnie entry, are 
stored together in the file, and it is parallel in the sense that an entry nay 
have a primary section and a secondary section which are stored separe tely 
with each carrying an address connective to be used by the QL in nnaintaining 
their relationship. The sample illustrates only a primary section. 

Withiii an entry, values; may be carried in four ways: 

1. As a single value where only one value is possible for an attribute 
in an entry. This requires a fixed space for each entry. 

2. As multi-values in which each entry Would carry a fixed number of 
values in an entry. This also requires a fixed space in the entry. 

3. As multi-values iii which each entry carries a va riable number of 
values in an entry. This requires only the space necessary f t the actua . num- 
ber of values possessed by that particular entry. 

4. As remarks or free text on ah entry basis. 

In the sample force status file it is apparent that the attributes of the 
file are: (Figure 3, page 9) 

COMMAND . . . Air Force Command 

MDS ... Model Design Series of Aircraft 

UNIT .... Military Unit Designation 

AFLD NAME . . . Airfield Name 

LAT LONG . . . Latitude and Longitude ot Airfield 
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SAMPLE SYSTEM FILE 



FILE NAME 



ATTRIBUTES 



FORCE STATUS 

COMMAND 

MDS 

UNIT 

AFLD NAME 

LAT LONG 

AGFT POS 

ACFT RDY 

CREWS FMD 

FUEL CAP 

ELEV 

FUEL TYPE 

RUNWAY LENGTH 



Figure 3 



5G 



AC FT PGS 
ACFt RDY 
CREWS FMD 
FUEL CAP 
ELEV 



• • • 



Number of Aircraft Possjjssed 
Number of Aircraft Comtat Ready 
Number of Crews Formied 
Fuel Storage 'Capacity of ^Jie Airfield 
Elevation of tie Airfield 



FUEL TYPE ... Various Fuel Types Avail ible 

RUNWAY LENGTH. . , Various Lengt Us of Runways 

This sample file will be used in all the sample QL statements discussed* 
The QL itself consists of a vocabulary and a grammar. The vocabulary 
consists of two parts, a fixed part ihd a dynamic part. The fixed part consists 
of unique words which describe and control the retrieval process. A complete 
list of these unique words, symbols, and punctuation is c mtained in Appendix A 
of this paper. The dynamic part of the vocabulary cohtaii. 3 words that describe 
the data to be retrieved; that is, the file indicators, attribute namesj etc., of 
the data base. This portion of the language is automatically changed by the File 
Maintenance program any time a file is added to the system or modified. 

The grammar of the QL is implemented by a syntax and a punctuation set. 
The syntax refers to the arrangement of words into statements which are 
meaningful to the system. The syntactical relationships are specified by the 
punctuation and the unique words. A simple, unifornn, English-like syntax is 
utilized to make the language easy to learn and retain. The punctuation set is 
also simple and uniform. Each punctuation mark is easily identified and only 
as many marks as are required to clearly separate the eiem,ents are used. 
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There are seven basic sta.t6ment elements of the 473L Que -y Language 
(Figure 4, page 12). In order of presentation and common usage the seven cle- 
micnts are the Program Indicator, File Indicator, Qualifier Conjunction, Quali- 
fier * Selector Conjunction, Output Director, and the Output Selector. In certain 
QL statements sonne of these elerhents are omitted and in very c Dmplex Query 
Statennents, the elements maybe difficult to recognize. Careful inalysis, 
however, will reduce any QL statenaent to these elements. 
^ 1. PROGRAM INDICATOR: 

This is the first word of a QL statenaent. It directs the system con- 
trol program, to use the QL progrann. It also provides a logical English language 
beginning for the statement. The word RETRIEVE is a program indicator. 

— RETRIEVE — 

2. FILE INDICATOR: 

This identifies the file frorii v/hich data is to be retrieved and always 
follows the program indicator. In the sample file previously dis ;ussed the file 
indicator is FORCE STATUS. 

— FILENAME — 

3. QUALIFIER CONJUNCTION: 

The word WITH follows the file indicator. It serves as a conjunction 
between the file indicator and the qualifier. It makes the statem int more r€ad-- 
able and precludes the need for punctuation to identify the beginning of the 
qualifier. 



BASIC QL STATEMENT ELEMENTS 



S |3TAKt> PROGRAM FILE __ QUALIFIER __ qualxpter _ SELECTOR __ OUTPUT —OUTPUT . 

"^ INDICATOR INDICATOR CONJUNCTION CONJUNCTION DIRECTOR SELECTOR 




Figure 4 



4. QUALIFIER: 

This is the elernent of the statemeht wh^ 
nature of the data to be retrievecl. A qualifier consists of a set of one or more 
modifiers, each of which is normally composed of ah attribute , a cbnapar itor, 
and a value. An attribute is a characteristic of the fil6; a value is one of the 
states an attribute nnay assume; and a compa.rator defines the logical or 
mathematical relationship between the attribute and the value. RUNWAY 
LENGTH is an attribute of the sample FORCE STATUS file ah* . 5000 feet could 
:be a value for RUNWAY LENGTH. The expression "RUNWAY LENGTH > 5000" 
is therefore a valid modifier. Another modifier could be "COMMAND = TA.C." 
Placing these two together as "GOMJvIAND = TACi RUNWAY LENGTH > 5000" 
forms a modifier set that describess certain ehtfies in the file lore specifically. 
The nnodifiers in a set are separated by commas and are logic; lly additive; 
that is, an entry mustmeet the requirennents of all the modifiers in a set to 
qualify. A simple qualifier contains only one modifier set. A c impound qUc-.li- 
fier nnay be constructed by cpmbining several alternative naodi ier sets. This 
could be: "COMMAND = SAC, AGFT POS>10; COMMAND = 1 KC, RUNWiiY 
LENGTH]>5000." The sennicolon (;) defines the end of one modifier set an<l 
the beginning of the next. It also specifies a logical OR relationship betweeithe 
sets. Data may qualify by naeeting either of the modifier set's criteria. 

— QUALIFIER — 



(JO 



5. OUTPUT DIRECTOR eONJUNCTION: 

The word THEN always follows the qualifier. It serves to make the 
statement more meaningful from an English language view and acts as the 
separator between the qualifiejp and the output director. 

-— THEN:-— ; 

6. OUTPUT DIRECTOR: 

This is normally a single word that specifies the output device 
desired and the format in which the retrieved data is to I e presented. 

■ r—~---^AND :;:Y'- .:.:■■ . 

-^ OUTPUT DIRECT OR>i- 

7. OUTPUT SELECTOR: 

The last part of a QL statemient is the output selector. It contains 
the names of the attributes s that are to be presented in th<j output and specifies 
the detail arrangenment of the output within the general fc rmat specif led by the 
output director* 

■' SELECTOR—^ 

An operator who desires to reuse a Query Statement nnay at this 
point in the Query Statenrient direct that it be added to a SAVE table '^vithout 
processing, by adding the word SAVE at the end of the statement. He nnay also 
append remarks to the statement at this time. 

— SAVE — REMARKS — 
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A Query Staterrient is terminated by an End of Message symbol whieh 
is available on the 47 3 L* equipment. 

OUTPUT OPTIONS: 

There are two optional features available which the operator may use 
ill conjunction with the OUTPUT DIRECTOR and the OUTPUT S :LECT0R to 
Order his data and to title his report. The sequence of attributes in the outf iit 
is controlled by the order in which they are listed in the statement, and the 
values are normally listed in the sequence in which they are retrieved from the 
file. To develop a more useful output the operator may specify that the data is 
to be sorted. The expression for SORT is either INCR, increasing (i. e. , A to 
Z alphabetically or in increasing numerical order) or DECR, decreasing, which 
is the converse. Sorting instructions can only appear in the output selector por- 
tion of the statement and are expressed in the following form. 



ATTRIBUTE ^ = INCR - 

= DECR- 



Sorting may be performed on a number of different attributes in ci» 
statement. The attribute listed first will be the primary sort, the attribute 
listed second is the secondary sort, etc. 

The other Option in the output is the ability to give an QL retrieval a 
title by enclosing the desired title between asterisks. The title i lust be entered 
following the OUTPUT SELECTOR but preceding the terminal punctuation as 
follows: 

»ft» X JL J. J -J fj J ^i > i»— ii M M M ill I miHwj i w i itOf ii imfunm a 
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The staternent format used iri all QL statements is achieved by 
organizing all of the preceding basic elernehts as shown in Figure 5, page 17. 

FUNCTIONS: 

In addition to the basic elcsments and options p: evibusly discussed, 
there are a number of special functions ixi the QL that m. y be expressed in the 
qualifier and/ or selector portions o£asta.terneht( Figure 6, page 18), Theae 
functions provide the ability to qxialify on or to generate and select data based 
on data criteria not explicitly st&red in the file. The fiinc "lions are: CJreat 
Circle Diiatance (GCD) that computes the distance betwee;\ two geogrc.phic poiiits; 
SUM - which accumulates the sum of several values of ore existing attribute; 
and the MIN/MAX function which selects the minimum or maximunri \alue among 
several attributes oh aH entry basis. 

To illustrate the flexibility and power of these various special functionu of 
the Query Lang\iage, a nmore detailed look at GO Dj SUM, and MIN/MAX is 
.warranted. 
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QL STATEMENT USING BASIC EL>EMENTS 



Program 
Indicator 



RETRIEVE 



File 
Indicator 



FORCE STATUS 



Qualifier 
Conjunction 



WITH 



r~ 



r 



r 



Modifier Set 



Modifier 



^ 



Qualifier 



^ 



~>i 



COMMAND = SAG, AGFT POS > 10; COMMAND = TAG, RUNWAY LENGTH>.5000 



Selector 

Conjunc- Output 
tion Directo r 



th:en 



Output 
Selector 



Optional 

Save Terminal 

Inst rue- Punetu- 

tion ation 



'N 



PRINT GOMKIAND, UNIT, AFLD NAME, AGFT POS, RUNWAY LENGTH SAVE 



Figure 5 



QL FUNCTIONS 



GCD — GREAT CIRCLE DISTANCE COMPUTATION 



SUM — SUM COMPUTATION 



MLN/MAX — MIN/MAX COMPUTATION 



Figure 6 
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GREAT CIRCUE: DISTANCE 

The Great Circle Distance function (GCD) (Figure 7, page ZO) can be used 
in two separate ways to qualify data to be retrieved: as amodi .er and/or as 
a value of a modifier. When used as a modifier, the GGD furict on replaces 
the attribute, comparator, and value arid is called a computed attribute. It 
is expressed by using term GCD followed by the common geographic point, 
comparator, and value enclosed with parenthesis. This is illustrated in 
qualifier format 1 in Figure 7. A typical example is GGD (DEI* VA<C 500). 

When used only as the value of a modifier, it is called a omputed va.u6. 
It is expressed by using the term GCD followed by two geographic points sepa- 
rated by a comma and enclosed within parenthesis. This is illustrated in the 
value portion of qualifier format 2 in Figure 7. A typical example is 
GCD(DENVA, SHAW BEACH). 

Both forms, conriputed attribute and comiputed value, may be used in one 
modifier. When used in this fashion a combination of the indiv dual forms 
previously discussed are used. This is illustrated in qualifier format 3 in 
Figure 7. 

Using the samiple file attribute names and values, GCD as a computed 
attribute, and computed value in the same modifier could actually appear as 
follows in a statement, 

GCD (DENVA < GGD (DENVA. SHAW BEACH) 

This modifier would have the folio wing meaning when translated to I nglish: 



GCP 

GREAT CIRCLE DISTANCE FUNCTION 



QUALIFIER FORMATS 



1. 



ur 



CD 



»AFLD NAME- 
■LAT LONG - 

GEOREF 

-ICAO 



COMPARATOR- 



•MAX- 

MIN 

VALUE — — 

•COMPUTED VALUE' 



2. ATTRIBUTE COMPARATOR GCD— { 






3.— GCD-( 



AFLD NAME- 
'LAT LONG - 
•GEOREF - 
-ICAO 



C OMP AR AT OR— GCD^ 



•AFLDNAME- 
LAT LONG— ■ 
GEOREF -— 
ICAO 

■AFLD NAME- 
•LAT LONG - 
rEGREF - 
ICAO - 



s — r 



-AFLD NAME--J ) ~ 

LAT LONG 
GEOREF ~ 

■ICA.C 

AFLD NAME— 1 — •))■ 
LAT LONG 
GEOREF 
ICAO 



SELECTOR FORMATS 



:d 



2. 



GCD 



-AFLD NAME 
- LAT LONG - 
- GEOREF — 
L— TCAO — 



Figure 7 



dualify all ehtries withih a distance frbrn EiENV A equa^ r less than the 

distance between D EN V A and SHAW BEA^ 

When used in the selectbr pbirtioh of a stateniehtj the GGi3 iiinc 
only be used as a computed attribute and must be expressed in one of two 
different forrhS; The short form of GCD would be expressed by using just the 
term GCD. 

The short form is used to select the qualified results of a GGD function 
used as a computed attribute in the qua iiiier portion of the statenierit; It elimi- 
nates the need for the operator to express the complete GGD function twice if 
he desires to qualify using the GGD functibni and to select the ualified GG D's. 

When the operator desires to obtain the GGD fronn any sper.ific point fcr 
all qualified airfields, the long form, or complete expression, can be used. It 
is expressed using the term GGD followed by the geographic point enclosed 
within parenthesis. This illustrated in Selector Form^at 2 in Fip.ure 7. A typi- 
cal exannple is GCD (DENVA). 

In all GCD functions illustrated, except the short formi, tb i terms AFxjD 
NAME, LAT LONG, GEOREF, and IGAO were used. These te ms represent. 
the various ways of defining a geographic point that can be interpreted by the 
QL program. 

SUM 

The SUM function is used to obtain the sum (i.e. , total) o the values of an 
attribute for use as a qualifying attribute. (Figure 8, page 22. ) It can be per- 
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SUM 
SUM FUNGTION 



QUALIFIER FORMAT 



1_ R Y ATTRIRTTTK -i-. / JL> 



S 



SUM ^^— BY- ATTRIBUTE -J- (-J^ ATTRIBUTE -COMPARATOR 



MAX 



-MiN ... . ;; . v;-. 

-VALUE . 

--COMPUTED VALUE J 



05 



SELECTOR FORlvlATS 
I. 



— -. SUM 
2, 



r" ■" ■ • ■ " ■ "ft p— 

-XbY ATTRIBUTE -J ( «-l- 



SUM --8^ BY ATTRIBUTE -4 ( «-X« ATTRIBUTE— i— ) 



Figure 8 



formed for any nurneric attributes that are properly specified in the statement. 

The SUM function can be used in either the quciiifier or selector portion 
ojf a statenient. The general forrh in the qualifier portion of a. statement if 
expressed using the term SUM followed by the attributes used to control tlie 
function with the attributes to be sumnaed and their respective conrlparators 
and values enclosed within parentheses. This is illustrated in the qualifier 
format in Figure 8, page 22. A t;ypi,cal example is SUM BY COMMAND 
(ACFT RDY ^14). 

The attributes appearing before the left parenthesis of tl e SUM func:ion 
are. called SUM control attributes. They are used to order the resultant SUMS. 
The attributes appearing within the parentheses aire called the sUmmed attri- 
butes and may be any attributes with numeric values. Summec* att ributes in the 
SUM fiunction when used in the qualifier rtiust be followed by a comparator and 
a value. It can take two different forms in the selector portion of the state- 
ment, the short form and the long forrn. 

The short form is used in the selector when the SUM function was utied 
in the qualifier and the resultant suras are desired as output. . ust the terra 
SUM is used to select the short form. 

The long form is used when it is desired to select sunnmed attributes 
that are not contained in the SUM function in the qualifier or when it was not 
used in the qualifier. The form is the same as that required in the qualifier 
except connparators and values are onnitted. This is illustrated in selector , 

format 2 m Fi.;uro H. A typical example i^; SUM BYCOMiMAND {ACFT RDY, 
ACFT POS). 
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For all functions appearing in a statement^ the ' UM control attributes 
appearing; in the first SUM function must be the same for all SUM functions 
in the statement. 

MIN/MAX 

It is often desirable to specify in the qua. lifier that the largest or smal- 
lest value of any one of several attributes, should exceed a given vjclue. This 
function is provided in the QL by the comiputed attribute MIN/MAX {Figure 9, 
page 25). 

The MIN/MAX function is used in the qualifier t. determine which of 
several attributes has the nunierically smallest (or largest) value for each 
otherwise qualified entry, arid whether this Value is equal to (or gi eater or 
less than) a specified value. A constant may also be specified in place of one 
of the attributes. The general form of this function in i ae qualifier is 
expressed by using the term MIN or MAX followed by le attributes, conaputed 
attributes, connputed values and constant enclosed in parentheses <.nd 
followed by the comparator, value, and title. This is illustrated in the 
qualifier format in Figure 9. A typical example is MIN (AGFT RDY, CREWS 
FMD)>4, TITLE = SYSTEMS RDY. 

If a MIN/MAX function in the qualifier is to be selected for iiclusion in 
the output, it is possible to assign a lonique title to the resulting list o£) values. 
If a title is not specified, the word MIN or MAX (as appropriate) will be used. 
A title for output purposes should be specified if more than one such function 
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MIN/MAX 
IvlINIM UM/ MAXIMUM FUNC T ION 



QUALIFIER FORMAT 



MAX 
MIN 



■f 



ATTRIBUTE 
GOD ( 



'AFLDNAME-r) 
'LAT LONG 
GEGREF - 
ICAO 



? 



t 



iiCONSTANT--T- 
COMPUT ED- 
VALUE 



) — COMPARATOR. 



MIN — 
•MAX — 
•VALUE -i 

COM- 
«-PUTED-» 

VALUE 



— TITLE = NAME -L. 



SELECTOR FORMAT 



w 



MAX-T- 



TMAA -J 



2. 



3. 



T 



t 



MIN 



MAX TITLE 
MIN TITLE 



J 



MAX 
MIN 



'-€ 



ATTRIBUTE — 

GCD«-( T-AFLD NAME 
LAT LONG 
GEOREF - 
^ICAO -— " 



— nv 

w- vil 



CONST ANT -j^ ) 

COMPUTED 

VALUE 



r 



TITLE = NAME 



Figure 9 



is to be included in the output. As is illustrated in the < Dove exanmple, a title 
may be specified for a IvIIN/MAX function in the qUalifi r by enterii.g it 
immediately after the function. The word TITLE must i nmediately follow 
the value of the MIN/MAX function, separated by a comma, and followed by 
an equal sign and the actual title. 

The rules for using MIN/MAX in the qualifier all apply in the ielector, 
except that a comparator and a value must not be used, \gain, it is possible 
to assign a title to the resulting list of values. There are several Wiys of 
expressing a MIN or MAX function in the selector. 

The words MIN and/ or MAX are Used when requesting MIN or MAX 
functions not titled in the qualifier to be selected in the selector. This is 
illustrated in Selector format i in Figure 9. 

The titles assigned are used when MIN or MAX functions titiefl in the 
qualifier are to be selected in the selector. This is illustrated in Selector 
format 2 in Figure 9. 

The long form is used when MIN or MAX functionf are reques :ed only 
in the selector. This is illustrated in selector format 3 h Figure 9. A typical 
example is MIN(ACFT RDY, CREWS FMD) TITLE = SYSTEMS RDY. 

COMPLEX QUERIES 

An additional feature of the QL that was not previously discusi ed, the 
complex query, provides the user with a pov/erful tool. A complex q aery 
provides the ability to develop a statement that is composed of several sub- 
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ordinate queriesi Each subordinate query is separated by a co^ )n ( : ) a.nd can 
address the same or a different system file. The complex quei > retains data 
retrieved by a prior subdrdihate query and autbmaticaliy inserts the desirrd 
data in succeeding subbrdinatei queries as values of modifiers. Essentially 
it provides the ability to use data from other files to qualify an I select data 
from one file. Since only one sample file is given in this pajper the full po\wer 
of the corTipIex query cannot be properly illustrated; howevert .in exam.ple .s 
given using only one file. 

Assume it is desired to retrieve ail SAC units from the sample file that 
possess at least as many aircraft as the 413ATW at DENVA, This could be 
performed by using two separate staterrients by first retrieving the number of 
aircraft possessed for the 4 1 3ATW theri using the retrieved value in the modi- 
fier of another statement to qualify those units meeting that requiremtent* 
However, one cornpiex query can perform the sarnei task. 

RETMEVE force: STATUS WITH COMMAND = SAC, UNIT = 
413ATW THEN RETAIN ACFT POS: RETRIEVE FORGE STATUS 
WITH COMMAND ± SAC, ACFT POS^^lV ACFT POS^ O^ 
THEN LIST UNIT, ACFT PCS'*! 

The above complex query would retrieve the value for ACFT POS foi 

the 4I3ATW in the first subordinate query and automatically insert it as a 

value to the ACFT POS modifier of the second subordinate query. The second 

subordinate query would retrieve all units meeting the desired requiremer :s. 

The colon { : ) is used to separate the subordinate queries, and the iniornaat on 

enclosed within brackets directs the QL in locating the data to be used. The 
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Rl denotes the wdrking file, the attribute AC FT PO^ denotes the attribute 
values to be used, and the OR denotes the relationship of those values when 
using thenn in the statement* 

Ail previous discussions have related to the IOC Query Lan jiiage. It is 
felt that some brief mention should be made of additional major features being 
planned for in the COG Query Language. These include a means of expressing 
mathenmatical computations that can be used in either -Ihe qualifier or selector 
portions of a statement. This will be performed by our planned COMPUTE 
function. The capability to extract information fronn several files to generate 
a new file that can then be queried will be performed 1 y our planned COMBINE 
function. 

This paper could not treat all areas within the s :ope of the ." OC QL 
without becoming unduly long. Appendix B contains se '•eral detail* id examples 
of QL statements and their results. Figure TO, pages 29 arid 30, is a conn- 
plete QL chart that shows all elements of the 473L Qu.;ry Langu^Lge and their 
relationship to one another. It is hoped that sufficient discussion has been 
given to demonstrate the requirement in a command arid control s /»stem for a 
QL and to demonstrate the versatility of the 473L Query Language, 

The authors of this paper acknowledge that the development of the IOC 
Query Language was only made possible through the teann effort of everyone 
who has contributed or Worked in this a.rea of 473L. The Program Design 
Concept and Operational Specification, which were developed by tliis team and 
are Unclassified technical documents published as part of 473L coitract, were 
used in preparing this paper. 
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' MAX 

MIN 
•—VALUE 
'— COMPUTED VAI,U£- 

*>yrr or aikjve mcoificrs to include as title im output 



Figure 10. Query Language Element Relationship 
(Sheet 1 of 2) 
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<t>- 



SEl.f.CTOM 

C Qri)VNV.T\0 1 



OUTPUT 
DinfeCTOH 



*— — " 

^ — - 
4— — 



LIST • 

PRINT 
PUNCH ' 
TAHt 

rWNT 

RiTAIN 
UPDATE 

GET . ■ 

TRANisrrR 



-<i) 



-© 



©- 



0- 
©■ 
G> 

©- 



ATTHinure ■ 

ATTRinUTF. ■ 



SUM -^ 



AWJTorrAb* 



MIN 

WAX 

MIN TJTLI - 
— KtAX TITLK- 
GCD 



r- AND TOTAL -1 



ATTRteUTE- 



— . INCH 
■ DECft 



11 






E» men >-j 
*D£CR "^H 



ATTRIBUTE 



E« INCR «— j 



CCD (! 



AFLO NAME 



LAT LdNU — 
— OEORtK 
ICAO 



Em INCR "^ 
■ occa "-4 



CMJN ' I { 

MAX — » 



-fe ATTfUaUTE 
^ GCD — ( — 



ArLD NAME -y ) 
LAT LONG -j 
QEOHtf -4 

JCAO -» 



F' 



CONSTANT 



COMPOTCO VALUE 



J' 



Ef .'CR 



lI 



• TITLI-*— NAME 



J 






♦ TITLE* 



» ' ' ■ > SAVE — t J ■ '■ RgMARXS - ' 




H>© 




Figure 10. Query language Element Reiationehip 
(Sheet Z of 2) 
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FILE NAM E 

FORCF- SIATUS 
ATTIUnUlF- NAWFS 



-.1 



COMMAND 

FILE ENTRIES 
^Y ^ 


MDS 


UN'IT 


AFLD 
NAME 


LAT LONG 


ACFT 
POS 


ACFT 
BDY 


CRF.WS 
FMD 


FUEL 

CAP 

(KGAL 


ELE\ 
> 

■ ■ ' • 


FUEL TYPK 


RUNWAY L!:nc;i !f 


(1) 


SAC 


B47A 


45Jli\V 


PODUNK 


■ . 000eN00Seo\v. 


. 02«S 


014 


012 


28 


0200 


JP4 JP9 JPS AV J 
1 1 » 


50f.p 700v< 
1 


(2 J 


MATS 


C119A 


. 41 iATVr 


DENVA 


etJi5s0e2ctiE 


631 


023 


014 


32 


0001 


JP3 AVJ 

1 « 1 


8003 4000 
I 


O) 


TAC 


FieiA 


. ai-10TFW 


R ATT Lt. 


e7 14S{\«i^j30W 


002 


002 


e;? I 


05 


6064 


JP4 AV4 

1 11 


. 4000 S000 

r - ■ - . : 


(-5) 


MATS 


C124A 


4J-1ATW 


DRY CULCif 


eSlSK^f 52JE 


017 


01^. 


015 


14 - 


0218 


JP5 AV4 AVI 
1 1 1 


80f(^ 000^ 

. . 1 . . 


(&1 


SAC 


n-iTA 


4SJ1tW 


DUNCAN • 


064qN?f7H.\V 


016 


012 


012 


16 


999V 


JP 1 JP5 

III 


7050 5S01* 

i 


(61 


TAC 


Fie4A 


iSSFSW 


SHAW IVEACil 


4ii7Nf7llSW 


010 


004 


005 


38 


0001 


J Pi AW 

1 f \ 


LS{i<< VS00- 
1 


(T) 


SAC 


b47A 


45ilVW 


DURNfLY 


568«NIIg42E 


007 


00 3 


001 . 


99 


0000. 


JP^ 1P4 AVJ AVI 

1 I \ . _ 


50.50 850? 

: I ,..; . 


(B) 


MATS 


C124A 


2345ATW 


DK.YDF.N ; 


431751 18.;2E 


020 


014 


002 


: 00 


: 6?. 14 


II 1 


2000 -UVt'jV 


(9) 


TAC 


Fltf'JA 


2340TFW 


CLARK 


432«lNe7p58W 


010 


003 


003 


• n 


0093 


JP3 JP4 

1 II 


5500 
6500 


700V5 
1 


00) 


SAC 


B47A 


92B\V 


SHAV/ BEACH 


43r7K'j'7118W 


,003 


004 


002 


19 


0001 


JP3 AV:3 

\ 1 1 


7300 ■ . 
1 


(il) 


TAC 


Fj64y\ 


3S^SKSW 


COALVILLE . 


8340N02517W-. 


030 


018 


004 


22 


041 3 


JP9 

1 II 


<900 3500 
1 - " 


(12) 


SAC 


B47A 


2359BW 


SEVENS 


884eNC2j5$0E 


011 


-006 


006 


20 


0Sia 


JP4 AV5 

1 r 1 


7700 8800 
1 



Note: Numbers shown in parenthesis to the left of each entry were 

in^>..^-d to aid in refcrcncinj; ,,'e- statcment& in Ihi:. r-r — 



Figure 11. Sample System File 
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Punctuation and Unique Word s 

The punctuation set used in QL defines the syntactical relationships 
in the fornriat and separates the various elements. The punctuation set also 
includes the comparator symbols and the marks used to denote computational 
functions. Certain unique words are used to perform certain functions. The 
following summarizes the punctuation and unique words and defines their 
functions. 



Punctuation Mark 



Apostrophe 



Asterisk 
Brackets 

Colon 

Cornma 



Symbol Meaning 

' Defines the beginning and end of an 

insert to a QL statement; used in error 
correction and in completing incomplete 
saved statennents. 

* Encloses titles. 

£; 3 Encloses retained values in complex QL. 

statements. 

: Separates subordinate queries in complex 

QL statennents. 

, 1. Separates modifiers in the qualifier. 

2. Separates attributes in the output selector, 

3. Separates locations in GCD expressions, 
sunnmed attributes in SUM expressions 
and attributes in MIN/MAX expressions. 

4. Separates retained attribute name froni 
Working File Indicator and OR or AND 
in retained values. 

5. Separates tape reel numbers when 
addressing a tape file, 

6. Separates File Indicator and statement 
characteristics in the FIND procedure. 
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Punctuation Mark 



Symbol Meahing 



Comparators 

Equal to - 

Not equal to ¥ 

Equal to or greater thah^ 
Equal to or less than *% 



EOM 

(End of Message) 

Lozenge 



1 



Parentheses 



( ) 



Separated attribute arid va.iue in a 
modifier aiid indicates relationship 
between th^m. 



Denotes eiid of QL statemi^nt 



Marks end of QL statement that is 
displayed after being retrieved by 
FIND of is included in an Error Message. 
Inserted by prograni. 

1. Encloses the attribute nariies on which 
a comiputatioh or other da,tia. processing 
operation is to be performed. 



2. EnGldses the tape reel hutnbers when 
addressing a tape file. 

3. A left parenthesis and underline; e.g., 
( , are used to define the space 

in which typing should begin in certain 
procedures. 



Question Mark 



1. Defines the location where portions 
of a saved incomplete QL statement 
have been omitted. 



2. Precedes Error Messages. Inserted 
by program. 



Semicolon 



Separates ndodifier satis in compound 
qualifiers. 
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Unique Words 
ALL 

AND 



ANY 



Meaning, 

Used as a collective selector to retrieve 
values of all attributes for the qualified 
eritriesl. 

1. Denotes logic il "and" relationship 
among nnultip ,e values of an attribute, 

2. Connects certain other unique words, 
such as output directors. 

Used as a value to qualify on .my of 
several specific values in certain at- 
tributes. 



BY 



CARDS 



DECR (Decreasing) 



GCD (Great Circle Distance) 



GET 



GREATEST 



H (Horizontal) 



INCR (Increasing) 



Identifies SUM control attributes in the 
SUM expression. 

Indicates the source of input (used only 
with READ). 

Used as a sorting instruction to sort 
values in decreasing order. 

The name of a computed attribute or 
value; directs such computation. 

A special purpose output director used 
by other systenn p ogranis to retrieve 
data without immediate output. (Prog- 
ram use only. ) 

Used as a value to qualify oh the largest 
of a multi-valued attribute in an entry. 

Used as a format • ndicating s\iffix with 
output directors tu indicate thit, in the 
output, attribute names should be in a 
hbrizbntar row. 

Used as a sorting instruction :© sort 
valued in ihcreasing sort. 
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Unique Words 

least; 

LIST 

MAX (Maximum) 



MIN (Minimum) 



Meaning 

Used as a value to qualify on the small- 
est value of a multi- value attribute 
Within ari entry. 

An output director used to direct the 
output to the ET display* 

1. The name of a compi ted attribute; 
used to determine wl Ich of several 
attributes in an entry has the 
largest value. . 

2. Used as a value to deter nnine the 
otherwise qualified entry having 
the largest value for an attribute. 

1. The name of a compi ted attribute; 
used t6 determine wHch of seveial 
attributes in an entry has the 
sniallest value. 



2. Used as a value to determine the 
otherwise qualified entry having 
the smallest value for an attribute. 



OR 



PRINT 



PUNGH 



READ 



RETAIN 



Denotes logical "either /or" relation • 
ship amoung multiple values of an 
attribute. 

An. output director used to direct the 
outpiUt to the line printer. 

An output director used to direct the 
output to the card punch. 

A special program indie. tor used to 
initiate read-in of QL stottements 
from the card reader or tape unit. 

A special purpose output director used 
in comiplexQL statements to indicate 
that the retHeved values of the selected 
attributes are to be retained in worl^ing 
stt3riage for later used by other statements. 
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Unique Words 
RETRIEVE 



RN (Retained File Number; 
e. g. , R3) 



Meaning 

The primary program indicator itjr the 
QU used to idehtif/ an input as Ql. '.\nd 
to initiate the QL program. 

Used in retained \alues to indicate fronn 
which working file the values are to be 
obtained for inserloh in the statenment. 



SAME 



SAVE 



Used as a collective elector to retrieve 
values of all attrilmtes listed in the 
qualifier. 

A special word us jd to indicai e that the 
QL. statement is t( be stored :or later 
use. 



SUM 



TAPE 



THEN 
TITLE 

TOTAL 



The name of a computed attribute; used 
to direct the summing of all qualified 
values of the indicated attribute{s). 

L An output director used t( direct 
the output to Magnetic tape, 

2. Used with RE. v.D to indicate the 
source of inpi t. 

Output director conjunction. 

Used when assigning titles to computed 
attributes for output purposes. 

Directs that a tbta sum be generated 
with subordinate s .ms. 



TRANSFER 



UPDATE 



A special purpose output director used 
to initiate the bulk transfer of data, from 
one file to another (program use only ) - 

A special purpose output director used 
to change values stored in the database. 



Unique W ox ds Meaning 

V (Vertical) Used as a format indicating suffix with 

output directors to indicate that in the 
output the attribute names should be in a 
vertical cblumh. 

WITH The qualifier conjunction; used to 

separate the file indicator fronn the 
qualifier. 



Note: Certain of the above unique words will riot be defined beyond 

what is given under Meaning in this section. 
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APPENDIX B 
Ejc&mpl© Query Statement « 
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EXAMPLE STATEMENTS 

To illustrate the versatility of the QL, a number of example statements 
are provided. The initial statements will be composed in a sinnple form an<i 
will becon^e progressively more and more complex. The example statements 
will be arranged in three parts: the requiremisnt, the QL statennent required 
to fulfill the requiretnent, and the appropriate comments concerning the state- 
merit. All example statements pertain to the sanrtple syiStem filQ discuooed 
earlidr, 

Requiremeht: To retrieve the hit Desighatiott and Airfield Nam<s 

for ail unite belonging to SAC. 

RETRIEVE FORGE STATUS WITH COMMAND^ SAC THEN LIST 
AFLDNAMS, UNIT^ 

The above atat^ment cohtaihad only a siimpl^ qualifier* Values xor the 

attributes AFLDNAMS cihd UNIT Irbmentieia^ji* 5,7, 10, asid IS would qualify 

and have been retrieved. 

Requlremantt To retrievo all uhltgi in SAC or TAG that poaaaaa 

lO.or, more- aircraft aMtha'tii^ 
ih^t each -posse s£j<sd.'- 

RETRIEVE FORGE STATUS WITH CdMl^NDi=sSAG OR TAG, 
POS>10 THEN LIST UNIT, ACFT POS'n 

The above statement illustrated OR'd values in a qualifier. Values for 

the attributes UNIT and ACFT PCS from entries 1, 5, 6, 9. U and 12 would 

qualify and hav6 been retrieved. 

Requirennent: To retrieve all units in SAG that are located it 

airfields that possess JP9 fuel and all units i i TAG 
that are located at airfields that possess JP4 fuel. 
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RETRIEVE FORCE STATUS WITH CdMMANb=SAC; FUEl^ TYPE= 
3P9', COMMAND=TAC, FUEL TYPEijr>4 THEN LIST UNIT"! 

The above statement iUustrates a cornpouhd modifier. Entries 1, 3 

and 9 would qualify and have been retrieved. 

Note the importance of compound qualifiers* The example prior to 
this illustrated OR'd values and perhaps would lead one to construct 
this QL statement in the following manner: 

RETRIEVE FORCE STATUS WITH COMMAND=SAC OR TAG, FUEL 
TYPE=JP9 OR JP4 THEN LIST UNIT "^ 

This statement would have qualified entries 5, 11 and 12 in addition 

to entries 1, 3 and 9 that qualified in the previous statennent. Close analysis 

of the first statement shows that for an entry to qualify it must belong to SAC 

and possess JP9 fuel or belong to TAC arid possess JP4 fuel. The second 

statement shows that an entry will qualify if it belongs to SAC or TAG and 

possesses JP4 or JP9 thus producing the wrong results. 

Requirement: To retrieve the tota.l and individual number of 

aircraft possessed by TAG and the total and 
individual riuinber of aircraft possessed by MATS, 

RETRIEVE FORCE STATUS WITH COMMAND:= TAC OR MATS THEN 
LIST SUM BY COMMAND (ACFT POS). AGFT PCS, UNIT1 

The above statement illustrates the use of the SUM fur; :tion in the 

selector, MATS entries 2, 4, 8 and TAC entries 3, 6, 9i 1^ would have qualified 

and been selected. However, the SUM function would have also generat<jd 

two SUMS, one for TAG and one for MATS, in addition to the attributes 

COMI^IAND and ACFT POS. This would appear in the output as follows: 
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COMMAND 



TAG 



SUM 
ACFT 

52 



AGFT 
POS 



i<>wi«iiamnwi-mw» ' 



MATS 



68 



2 
10 
10 
30 

31 
17 

20 



UNIT 



2340tFW 
358FSW 
2340TFW 
358FSW 

413ATW 
414ATW 
2345ATW 



RequiremehtJ To reti-ieve a list o£ all comm iiids that posaeas 
more than 60 aircraft. 

RETRIEVE FORGE STATUS WITH SUM BY COMMAND (ACFT POS 
> 60) THEN LIST, SUM, ACFT POS. UNIT"! 

The above statement illustrates the SUM f Uncti on in the qualifier and 

the short form StJM in the selector. In this example, the entries 1, 5, 7, li 

and 12 that belong to SAC would qualify as a group since the tota. of AGFT 

POS for these entries totals 62, allowing them to qualify. Entries 2, 4 and 

8 belong to MATS and would also have qualified since the total ACFT POS 

when summed is 68. Entries 3, 6, 9 and 11 would n it qualify since they 

totaled 52 which was less than the total specified in the qualifier 60. The . 

output for this statement would appear as follows: 



COMMAND 



^ttmmmeumtiuamfmimiuui 



SAC 



SUM 

ACFT 

POS 



62 



MATS 



68 



ACFT 
POS 

H'KuimiiwwiiiinwrrM 

20 

■ '7 . 

8 
11 

31 
17 
20 



UNIT 



iiiiaiiiniiiimawiK 



453BW 

453BW 

453BW 

92BW 

2359BW 

413ATW 
414ATW 
2 345 AT W 



fi iiiMiii tiiiiii iimwiiiinaiiiii rm 



hiiaCMIBMMMJMIU 
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The slidrt SUM expression in the selector selected the su ntmed 
attribute AC FT P OS that was used in the SUM expression in the qualifier. 

Requirement: To retrieve a list of all airfield names, units and 

number of aircraft possessed and crews fornried that 
have a nunriber of crews formied or Aircraft Ready, 
whichever is greatest, equal to or greater than five (6). 

RETRIEVE FORGE STATUS WITH MAX (AGFT RDY, CREWS FMD) 
> 5, TITLE=MAX FUNCTION THEHLiST UNIT, MAX FTTNCTION, 
ACFTRDY. CREWS FMD"i. 

The above statenient illustrates the MIN/MAX function. Sntries 1, 2^, 
4, 5, 6t 8, 11 and 12 would qualify. The output would appear as follows: 



AFLD NAME . 


UNIT 


MAX FUNCTION. 


AGFT RDY 


CREWS FMD 


PODUNK 


453BW . 


■ .14 


14 


12 


DENY A 


413ATW 


28 


. 28 


14 


DRYGULCH 


414ATW 


■■; IS • .■■■■.■ 


16 


15 


DUNCAN 


45 3BW 


;■ \z 


12 


12 


SHAW BEACH 


358FSW 


• s ■ 


■.■■ 4-/: ■ 


5 


DRYDEN 


2345ATW 


■ 14, 


14 


z 


COAI.VIJ.LE 


358FSW 


18 


18 


4 


SEVENS 


2359BW 


6 


6 


6 



In reviewing the above example, the entry pertaining to SKAW BEACH[ 
is significant, since it is the only entry with more crews formed than aircraft 
ready. It illustrates the case in which trie crews formed attribute, rather than - 
the aircraft ready attribute qualified the entry when the MAT function was processed. 

The example also illustrates the MIN/MAX function and the TITLE 
feature that is available with this function. 



Requirementj 



To retrieve a list of all airfields that have a Run\/ay 
Length equal to or greater than 8000 ft. and their 
distance in nautical miles from DENVA airfield. 



RETRIEVE FORCE STATUS WITH RUNWAY LENGTH>8000 THEN ;.IST 
AFLD NAME, GCD (DENVA), RUNWAY LENGTH 1 
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This illustrates the GGD function in the selecto . Only entries Z, 4, 
7, and 12 would qualify since they are the Only entrie 

Runway Length equal to or greater than 8000 feet, Iri addition to the list of 
airfield names selected, the GCD function would have been performed on each 
of the qualifying entries to compute their distance ffc n DENVA and the 
resultant computed distahdes listed. The output woul i appear a o follows: 



MMiHiTarMTiMnrmrwMiii irtiiiiiMnffiiwiw 



AFLD NAME 



WMi Mi K ii inm 



DENVA 
DRY GULCH 
BURNTLY 
SEVENS 



GGD 
DENVA 
(MILES) 



505 

1032 

73E 



RUNWAY 
LENGTH 



80t 
85r^ 
8800 



iMiiMiiiniiiwii«w«in'WWi»wiriw<>i<iai»«i«Mwii8iM«mniir.i>fWiiiMiii<»iim 



Th© actual GCD valuer ahown in this illustration ar© only ua^d to aid 
the discussion and are not the Victual GCD values that would hav© Dean computed 
based on the actual LAT LONG coordinates in the sar iple file. 

To illustrate GCD in the qualifier as a computet attributed md computed 
value, using the previously generated GGD's as a basis, assume that a require- 
ment exists to retrieve a list of airfields that have a Runway Length €squal to or 
greater than 8000 feet and that are a distance from DENVA equal to or greater 
than the distance between DENVA arid BEVENS. The statement would appear 
as follows: 

RETRIEVE FORCE STATUS WITH RUNWAY LENGTH >8000V GCD 
(DENVA>GeD (DENVA, BEVENS)^ THEN LIST AFLD NAME, GCD, ; 

RUNWAY LENGTH "1 
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I'he re yuitant output of this statement would appear as fbiiows; 



AFLDNAME 



BURNT LY 
BEVENS 



GCD 
DENY A 
(MILES) 

1032 
7 32 



RUNWAY 
LENGTH 

8500 
8800 



USE OF UNIQUE WORDS 

To supplement our discussion of simple and conn pound nncdifiers and 
the use of the various functions, available in the QL, it is neces.- ary to illustrate 
briefly a nunnber of unique words that were previously defined. 

Qualifier 

a. MAX and MIN as values 

RETRIEVE FORCE STATUS WITH ACFT POS= MAX THEN 
LIST UNIT » AGFT POS~l 

This statement will retrieve only the entry in the file with the rnaximuni 

hunnber of aircraft possessed. Use of MIN would have retrieved only the 

entries in the file with the minimum number of aircraft possesjied. 

b. GREATEST and LEAST 

RETRIEVE FORCE STATUS WITH RUNWAY LENGTH = 
GREATEST THEN LIST AFLDNAME^ RUNWAY LENGTH 1 

This statement will retrieve every entry in the file that possessed at 

least one runway. Only the longest runway length for each entry, however, 

would have been selected. 



94 



c. AMY as a value 

RETRIEVE FORCE STATUS WITH FUEL "YPE = ANV THEN 
LIST AFLDNAME, FUEL TYPE 1 

This statement will retrieve all entries frorn the file that poaseosed 

at least one type of fuel. 

Selector 

a. ALL as a selector 

RETRIEVE FORCE STATUS WITH ACFT POS>20 THEN 
LIST ALL n 

This statement will qualify all entries in the file that possess 20 or 

more aircraft and list all attributes fbr the qualifying ntries. 

b. SAME as a selector 

RETRIEVE FORCE STATUS WITH COM1vL.ND=SAC,A<;FT ;' 

RDY> 10 THEN LIST SAME 1 

This statement will qualify only entries belongin to SAC tha: possess 

10 or more aircraft. In the output, only the a-ttributes used for qualifying, 

COMMAND and ACFT RDY, would be selected. 

d. INCR and DECR. in selector 

RETRIEVE FORGE STATUS THEN LIST COMMAND =11 v[CR 
AFLDNAME=DECRn 

This statement will retrieve the COMMAND and AFLDNAME attributes 

for the entire file since no qualifier is used, In addition^ the resultant output 

wOuld be sorted alphabetically in increasing sort for command With AFLDNAME 

sorted in decreasing order for each COMMAND. 
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